Background/Aims-Asymptomatic resi-
Since the widespread adoption of peroral small intestinal biopsy techniques it has become evident that otherwise healthy, asymptomatic residents of the tropics have differences in small intestinal structure compared with asymptomatic residents of temperate zones. 1 In addition to these groups, two male and three female white patients (mean age 50) with untreated coeliac disease served as 'disease controls' for the permeability studies. PERMEABILITY 
TEST
Subjects were asked to fast from midnight and to avoid alcohol and milk and milk products (such as yoghurt and cheese) for 24 hours prior to the test. On the morning of the test the hyperosmolar test solution (1070 mosm) consisting of 10 g lactulose (a disaccharide MW 342) and 2.5 g mannitol (a sugar alcohol MW 181) dissolved in 50 ml distilled water was ingested. Subjects were asked to refrain from eating and drinking for a further two hours and then allowed to eat and drink freely (avoiding milk/milk products and alcohol for the duration of test). A six hour urine collection was made and an aliquot stored at -20°C until analysis for lactulose and mannitol using high performance liquid chromatography and pulsed amperometric detection, using cellobiose and arabinose as internal standards.'7 Results were expressed as six hour total lactulose to mannitol excretion ratios (LMER). Patients underwent a small intestinal lactulose/mannitol intestinal permeability test within two weeks of endoscopy.
SMALL BOWEL MORPHOLOGY
At upper gastrointestinal endoscopy, an approximately 10 mg pinch biopsy specimen was taken from the junction of the second and third parts of the duodenum using Olympus 13K biopsy forceps. This was oriented with the villous surface uppermost on nylon micro filament mesh (Schuco International, London), examined under the dissecting microscope, and fixed in formalin. The specimens were then embedded in paraffin wax; 3 pum sections were cut and stained with haematoxylin and eosin. The stained sections were then examined by light microscopy. Only adequately oriented specimens (that is, those having five adjacent non-tangentially sectioned villi) were deemed suitable for computer aided image analysis. (3.8-97) . Mannitol excretion was significantly lower in the coeliac patients than in the other groups (p<001 MannWhitney U test). There were no significant differences between the other groups.
Lactulose excretion Median (total range) six hour lactulose excretion was: white controls 0.325% (0.13-0-59), white patients 0344% (002-0.82), Indian patients 0.380% (0.06-1-61), Afro-Caribbean patients 0.45% (0.03-2.08), untreated coeliac patients 0.98% (0.91-1 83). The lactulose excretion was significantly higher in the untreated coeliac patients than in any of the other groups (p<001 Mann-Whitney U test). Among the other groups lactulose excretion was significantly higher in the Afro-Caribbeans compared with the white groups (p=0032). There were no other significant differences between the groups.
Lactulose:mannitol percentage excretion ratios (LMER) Figure 1 shows LMER for the white controls, the three dyspeptic patient groups, and the untreated coeliac patients. Median (total range) LMER in the five groups were: (a) There were no differences between the two white groups or between the two immigrant groups. In the Indian group there were no differences between those of Punjabi or Bengali origin. Figure 2 shows intestinal permeability in the white groups (controls and patients combined) and in the other patient groups, which were divided with respect to country of birth. Data from the coeliac patients are not shown. Both groups of immigrant origin born abroad had LMER greater than that of the white groups (p<0 001). Of There were no significant correlations between duration of residence in the UK and LMER nor between time since last travel to country of birth and mannitol excretion, lactulose excretion, or LMER. Although there was a trend for those of immigrant origin who had travelled to the tropics within the past six months to have higher LMER than those who had not, this did not achieve statistical significance. The proportion of lifetime spent in the tropics plotted against LMER for the whole immigrant group (Indians and Afro-Caribbeans taken together) showed an inverse trend with those having spent a greater proportion of life abroad having greater LMER. However, this did not achieve statistical significance (r=0' 12; p=0-207 Spearman rank correlation).
There was no difference between vegetarians and meat eaters.
Discussion
In this study we have found that a significant proportion of otherwise healthy patients of tropical origin in our community have altered small intestinal permeability and we have confirmed our previous finding that minor degrees ofvillous atrophy occur in these people compared with native white subjects.9 The observed change in small intestinal permeability is largely due to increased permeation to lactulose; this difference achieving statistical significance in the Afro-Caribbean group compared with the white groups and occurring as a trend among the Indians. Mannitol permeation showed no significant differences between the ethnic groups. This implies that the differences in small intestinal permeability are largely due to increased 'leakiness' of the bowel rather than reduced absorptive capacity. The coeliac disease 'control' group had significantly lower mannitol and higher lactulose permeation and LMERs than the other groups. However one patient of Indian and three of Afro-Caribbean origin had LMERs within the coeliac range. This degree of abnormality in intestinal permeability was unexplained as the corresponding small bowel biopsy specimens from these patients did not seem any worse than those from other immigrants and none of the patients had symptoms of intestinal disease. Exclusion of these four 'outliers' from the results did not affect the significance of the LMER differences between the patients of immigrant origin and the white groups. It is recognised that measurable quantities of lactose may be excreted in the urine in subjects with primary lactase deficiency after ingestion of milk. Kynaston et al20 raised questions about separating lactose and lactulose in the urine of children receiving high lactose diets.
In view of these concerns and in recognition of the fact that this study involved subjects from ethnic groups having a high prevalence of primary lactase deficiency,2' we have always instructed patients undergoing permeability testing to avoid milk and milk products for 24 hours prior to and for the duration of the test. Moreover, we have not had problems separating lactose from lactulose, the former eluting just prior to lactulose.
Previous workers have demonstrated similar differences in small intestinal permeability among asymptomatic residents of the tropics compared with residents of temperate zones.15 16 No evidence of intestinal parasitosis was found in any of the patients although rigorous attempts were not made in this to exclude previous intestinal parasitosis. It is possible that the differences in intestinal structure and permeability shown may be a reflection of past or present subclinical parasitic infestation and this deserves further study particularly in view of the presence of higher circulating IgE concentrations among immigrants from the tropic compared with indigenous whites.26
While no clear difference in small intestinal permeability or histology was shown between meat eaters and vegetarians in this study, previous work has suggested that ingestion of spices may increase intestinal permeability to various probe markers.27 However in that short study no intestinal mucosal damage was seen and it was suggested that the increased intestinal permeation was due to changes in mucosal blood flow or other 'premucosal' factors. In the light of these findings and Lindenbaum's work on the effects of local diet on small intestinal structure and xylose absorption among asymptomatic Americans in Pakistan,5 the effects of individual dietary constituents on intestinal permeability deserves further study.
In conclusion we have found significant abnormalities in small intestinal morphology and permeability in otherwise healthy asymptomatic immigrants from the tropics resident in a British inner city compared with native white people; the consequences of these abnormalities remain unknown. Our findings suggest that particular care must be taken in the interpretation of the results of small intestinal investigations in patients born in the tropics.
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